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(54) IMAGE PROCESSING UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To properly and quickly 
switch an operation mode in response to a connected 
image output device. 

SOLUTION: The image processing unit 1 is provided 
with an image processing circuit 1 1 consisting of a 
field programmable gate array FPGA that receives an 
image signal from an image output device 2 and 
applies image processing such as emphasis to the 
signal, a communication port 12 that receives an 
identification signal denoting a type of the image 
output device 2 from the image output device 2, a 
CPU 14 that applies write control to circuit data to 
the image processing circuit 1 1 via an l/F section 13 
based on the identification signal received from the 
communication port 12, a ROM 15 that stores 
pluralities of circuit data to be written in the image 
processing circuit 1 1 and a control program of the 
CPU 1 4 in advance, and an SRAM 1 6 that stores data 
generated in the case of control by the CPU 1 4. 




HfrM^l 1-317887 



(43)£iPH ¥/*H*F(l999)llJU6B 



(51) Int. CI. 6 




F I 




HO 4N 


5/14 


HO 4N 


5/14 Z 


GO 6T 


1/00 




5/44 A 


HO 4N 


5/44 


GO 6 F 


15/62 3 8 0 






OL 


(£8 JO 


(21) mmm%- 


#^¥10-125053 


(71)tt«A 


000000376 










(22) &mn 


¥^10^(1998)5^7 0 










(72)*W# 


mia seb 








*3K»»«Baiflr*2TB43#2* *!!>- 














(74) ftSA 





(54) mw<D&m\ m&tmmm 



(57) [KM] 

i«%#ai p^tesse i ti. w^ta*i8ii 2 & 

coW&ff-?!-* A* UMTOtoWiMlHBfcff 5 F P G AT- 
2 

I /FpB 1 3 £r:fr LTiijffeteSlHl^ 1 1 ^E&x 
— * 0*«i&^tH««:tT 5 C P U 1 4 £ . M^SaatHlK 
1 lK:#£i&£ft3lggc£>[Hlgg7 f -*&tfCPUl 4 <D 
Mfl^n^Afc^fcttJftLT^SROMl 5 i:> CP 
U 1 4 ©IMfPBMz^ifcStL*:^— * Srt&ififii-5 SRAM 

1 6 &«rn*.-rttjft&h.s. 



7 



X 13 



ate 



21 



ROM 



CPU 



SRAM 



7/ 7* /* \ s/ n 



7 



20 



(2) ftmWl 1-317887 



1 



[At** i ] m&mi]W&frbxj]£ft,tcmiMLm&& 

StrfB^e— KfBit^aasfaitLTtffifagifl^- KOKSU: 

«TlBB(fca*«»©a!B*rflMi-5!WgiJttf«*rA*i-5 
WMflMSAMNSi:, 

WfB^-K^a^^^^tLfcttfBfi^-Kfc, flfr 10 
t Srifclft U ttt**l=*-5SfWE*-- KlBflH*afcIB 

[0 0 0 1] 

fSfL<ltFPGA (Field Programmab 
le' Gate Array) 0®t&7*— #Vt&gS&\z. 20 

MQfcsvrftftastaizH-t-s. 

[0 0 0 2] 

4#2t5Pl-2 6 2 2 5-l*&*tt:jL&:ll3J:9K:. ttfltf- 
[0003] Mitf. 012 KSM-i 5 t~, 

o 1 -«± % H^LftvwftuAttgh^&on 30 
fcflrB-fcHMfc, «*.tf3oosff»«Haig»i 0 2, 10 

3, 1 0 ■4fcXaL*ft^ftJffl*«*&JBa*lfc;S*i,, »i 
gHgl 0 5*4r-l/C<e=**atU:ftMl 0 6Cffl*S 
ix5. nKlfeV^ffiaA£ttfl>&HfelU;fcM 

(hsw> <0#m&^-ti$s'Ht-§-#»{f n 0 7 

Sr^LTCPU10 8l:A^)S^, CPU10 8lircD 
WHt»fcaS-3*, I /¥U 10 9 bT31iR[Hl8g 1 

o s*m®vmymwmi&i. o 2, 103, 104^5 

ISB) S:9J?)#x.5 i 5t'^oTV>5 0 40 
[0 0 0 4] £fc„ 1tHSp6-3 43 1 3 7 &4k&\Z 
I±. fefl&l:& C-Ci6^*— KfttfefrS Vf** *7<n 

[00 05] t *>T?Si£. F P GA (Field P 
r o g r a mm able Gate Array) 1:^ 
tf*v5LS IiiSfSLtV^, FPGAOKftli. 
ffif&<D&%m7Ltfpimti:ZbX'ibZ) 0 FPGA<73!s]8&x 

&i£T:fc< r. fc#*rfiBT-*>5. I3l3f±, FPGAtffl 



[00 0 6] F PGAJrffl^fclWlSf 1 1 Of 
tt» H 1 3 K^i-J; 5 B>SbftVMBffclH2j«*jl»6> 
«>SffiftflH8-tt, F P G A-CWA £ *ifc1BfMBSIs!& 1 1 
1-^AAStu W&i&SlelSg 1 1 llz£9tta3tt.ft:te 
a«^H:«=^«<otBAm»l 0 6^tB^3$ix5. Hfe 
fclHlftl 1 1 CPU 1 0 8\Z iO^ii* 

*L3rt*» -t«5lHl!S7*— ROM1 ^tfefeA^Cft 

UWiaJBItSftTV^. — BaiL&vtftaroAA 

A«ilfta<— hi 0 7 4^LTCPU1 0 8twA*$tb. 
cpui08ft, n <z)!S£SiJft#«-&-^# R OM 112© 
«t»a»bB»f— I/FSB1 0 9Sr^U-CEl 

[0 0 0 7] 

[«R^JRftUJ:9 &-I-&M] L*»Lft*S6» FPG 
A<0##j2:^Ji^fH*S7J^>575S, ffiiS«>®ffeftyi^B 1 

iom «si=waua«seasn-c*»fcFPGAro#$ 

tt, WWtt, *fefc^M*|BM*orJ: lefts i:vv>*: 
ISM»sJt>3. 

[0008] Ji|B*«K«»T*S*LfctO 

gjD^Jtsr, shakos 

[000 9] 

tbft*e- K tIElW-* *— KB*#« t » ME*— KfB 
^St fcfflt*.T«/it*ax5. 

[o o i oi *&m<nM®.$mmw.-?\±. Miasb^^— 

K i: . WEMfflflMa A*#»*« A* LfctWB*19]* 
IBtt#aKEtt*iiTV*4«WMM1p*- KfcJEtfi"* - 



(3) 

3 

[00 11] 

I0012] @i ftv>LEI l i \±1&&$\<o— MMni&m 

fllj&El, EI3(*E2WSRAM<73p«-=&lJ-^s/-7 P Sr^i- 
EU El4l4El2WROMW>*!J^s/:/S:^-!~EI, 05 
\tm 2 w C P U lw £ 5 toSroSit^Sr^i-^ u — — 

y-fe— ^a^W— ^!l^-riSI> El 8 I4EI 5 <£>*&g 

#lj5S;$Hfcpi^a[HlKco-CTS:^i-«^:ia. EI9I4EI 
8 <T>m 1 y n y 2 y 9 -T?3g£-f-55g3§&fl 

S1*5$1WF I F OHii?£S:«£?fl"t""3!$l?BEL 01014 
0 8 <£>m 1 ^ « 2 y a y ^ tf3Bfei-«3Bfi *r 

PSt5$2©F I FOISSSrSilfH-SKWBU Ell 1 
teEll 0K>F I FO@B&(0#^-§-ro^--rs:>'^S:^i-^ 

H-C&5o 20 
[0013] IS 1 5 »-> #lllfe©JBffi«0Pi<fci& 

l -C-{4; ®&tti:*Jl&S 2 b ffi^J £ HfcMMf^t- 

» 2 &HI^M 1 «>!B]*«aflr*tt 4 K ± 9 

[0014] Pi{fc#yS^® H4, El 2 1'^-ri 3 W 

A*U3aW«?WllHfe8HS«:fr5 FPGA (Field 

P r o g r a mm able Gate Array) T? 30 

iSfife$nfc®^*aaiai^i it, flMftu**»2*»fefi 

M 2 t ; a«#— H 2 a» & A2> SitfcflUWflW::* 

I /FgB 1 3 UTPHfeftMSIIl?& 1 1 ^<0@Sf 
-^ro##5i^.$iJPS:n5CPUl4i:, BHfcteaisltt 

1 1 fc*&i&$*i.5*fta|g|&?'— ?Jt;cPUl 4 <o 
SflT'n^AJrW^ftUV^ROMl 5 CP 
U 1 4<DMffl&f\Z£jfo£htt J f— ^Sr^-f 5SRAM 

16k, SRAM1 6 fc^y^Ts/^-t-S^S'x!/ 1 7 

t , Htt&asiK man *o.s s^fcpj&x— * lex « 

[0015] iiffjtf— H 2, I/Fftl3. CPU1 
4. ROM15. SRAM1 6Rt^7*-f =Vh 
a— 7 1 814-7*— l 9l::J:98a&SJx, CPU 

^rotU*^S!2 0^a^lSH5 i 5»-^oTi/"5. 
10 0 16] S RAM 1 6 Kit*. El 3 5 Bff 



^M^Pl 1-317887 

4 

tt-CJa 9 . Kx— 2 1 fcfi, « 1 ir^i" 

10 0 17] 

[^1] 





Stifle- * 




1 




2 


cm? 


3 




4 



Tfcfc, ROM15lrj±, CPU14<0W7 p om© 
EI4tr^-f J: 5K, 3fS<OT Ki/^tttC, FP 

GA-c«ris*nfcw«*aaia*i ideate*— Kf — 

Sc2 5, *2IHtt5*— *«ME2 6Xt)«S31sl!Sf- 
*2 7CtfHA£*vrt'S. 

[0018] ifcK, i^i5 fc*jrt£ftfc#3fe*©«M» 
[0019] El 5 fcjpi" J: 5 K, C P U 1 

y^s itsRAMi efc^tssixtrv^as&t^*— K-5* 

fE*~- Kt*— * lufcHiS LfcH&x-* £ R OM 1 5*>Pj 
gS^tUL, FPGAT?fl}fife$Jbfc.W«toS|HlKH 1 fcS* 

[0 0 2 0] -t L"C, ^fy^s'at. XRlcttlftSft 
TV^2.p^tii*«lSS2W5tmS: : ff 5. mti. ais#— 

hi 2fcfrL*^tt¥&4iz:£9f?;tth.. MiLIX, RS 
-2 3 2C;6S33llbn-CV'>5o H6^, 4ftffitt»OlUB03 
^HSr^i". ■{fc&33E1El*>&H(fetrJAM2 

tniy&c-cw«a*»»2jj»biB«k«Bisg«i 

[002 1] BfeffiftM 2 A^B&toa^g 1 

4l4^-^lS3a«-C^tfo 

[0 0 2 2] frit, *7-v7% 4Kisv»-c. TtfJ3£<£>.fc 5 

— ^t. SRAM1 6 frufcifttf^e— H"x— 

Jttt+*. !ifii#AS-ikbfc^-l4. n«iUAtt8i2l^& 
CfcM^SEl^ 1 l7l5*#ii*4xTV^ro-C\ 

tfo 

0 [ 0 0 2 3 ] y^S 5 fli. HiC^SHtV^ 



(4) 



<ftfft¥-l 1-317887 



Hfetti2>aM»2 »c#*:-r«»fl5*- Y7 s —9 Sr, S R A 
M16C«fft«. -tUT, X*rv7S 6T-li, H7K 
?i*-t-<fc5fc, 7*-f ^rwa^ho- 7 1 8KJ;>3Pi{£ 

U Sfife&SlelB 1 1 l^ELVMHS&T*—* 
*3i»ofcCfcSr % 
[0 0 2 4] r iff)/y-fe-iJ3 6l:SoTS^ 

[0 0 2 5] pfteSO-gSggl ft, STJESOT^a— 10 
— ho¥Ni«r3&H-&. ^fyT'S l^Cj^yT'S 3 

■Ctt, SRAMl BK&fcSftftfl^— Kf- * 

Kt*— Stf*. frffftfe, W@Sc%±lfi«K, * 
v i y7'S5-e, *BKKM£ftT^«VfefitfrtMl2K 

*tJS-t-5tbf^*— KSrS RAM 1 6 fcflM^LTV^A^ 

10 0 28] ftt, CPU 1 4<oftjaplcJ;t>lHls£-r— * 
ro#£a^a*^frn;fcFPGAxraj£&ftfcM&i&Sla] 20 
851 1 wiijfElii-o^T^So 

[0 0 2 7] EI8»^i-J:5JC, 0857*— Dtfyft 
£ftft:H4fc*gai3lft 1 ltt, tt&tf* A7J&*i/fcPHfcfi 
*K#UTJlttS 5Jftl7*ny?4 1MI2 

^P7^4 2i:, I17'By^4lRtJ ! l2yny?4 

2i::J:9jCT&nfcH{fcfc#jfrf«-a-j&7*n3'?4 3 fc 

[0 028] * L-C, Vftftai9& 1 1 T?ft» Kfi&in 
fclftli. »l^ny*4 1RtlW2^By^42l=^ 

BtfJtt. ^^5/^4 3t^A*$n, loropf&l^ 

[0 0 2 9] ri"C, M*.tf®l>^By^4 lt±7^* 
7— 2 4 tfy h©«Batt**rffl*U I2^Q7?42 
iMuagji^PflfeSrXSH-SA^^o 1 hoi**. 

[0030] r<Di:$, Sl7 , ny^4Uf2ya7 

* 4 2 -TSSSElc&tffcS i: . M&£>fe©roi a *t&£D 

&3M s *>3o ^wT\ 3gffi«OSJSttel±» F I FO (F i 40 
rst In FirstOut=ifeAilScHJU ^* 

[00311 FIFO/^eiltt, ffifcfcilffi* £-£3 £ 

PS&*L5. 6 40 Ks/ hX4 8 0 7-f VOTBfaiO 

&5§£rtT?*£-li, 640X480 = 307, 20 0 K 

[0 0 3 2] >^y<0§fi#C*bJ:9Vh$^*g-tt. 



*.tfBI9^-f ±5*F I FOE8&5 0 IC^V^T, A^J 

Rtfaii^cafejiiKSEituTaba 200, 

A5 2 6 2, 144 Kyh «3 0 7. 2 0 0 Kf H O 
F I FOy-=e!J 5 1 , 5 2&filV^ ^<D2o<OFIFO 
y * y 5 1 , 5 2 K 1 Ky h^o^E^x— 9 SrA:*J 

[00 3 3] tr^t, F I FO^*!) f±Atti*OT7*— 

COF I FO^*!) Srffio-C, 1 try h<>S<D7— *<E>Sii£ 
iHTofc^g-. F I FO^*J 07 y h»tt*Kttffl 

[0 0 3 4] ^-ct, r.^.tpfttf^ F I Foy* 

[00 3 5] El 1 0 5 ^ftteSSSrHmufc 

1 try hS«F I FOEIS56 0 14. ->7hW^6 
l, FIFO^ : ey6 2Mt^;S , 6 3J:Hi^* 
H. HI 1WS v^-V— hSr^RBUT, DinJ:*) 
A*$*ufcft-S-tt. h u*S*9 6 1 iriSfcax, mm 
iru v # <f> l ^[sl^8UTr<Ov'7 h l^** 6 1T?1 tT 
yb^^lT'/M^^ FIFO>*!l6 2-^A 

[0 0 3 6] F I FO^ty 6 3fcir±, M%kWy9<> 
l<n2ftffl(D9ay9 <f» 2 75^^$3XT*5«J, 9ny9 
<f> 2<niL%±.ti*V \ 0)9 4 5.i/9*-?'s7 V^'S* 

9 6 1 *»t.a57 f —i5 r * s F I FO^^!) 6 2U:&»)j&3iax 
5«, F I FO/*!) 6 2a>jSigai±7-f MJ-try hRtf 

7 h V5>** 6 1 \~Xtl£]ntz-7 f ~-9 1±— 5£<aSJEBf M 
F I FO^^U 6 2WA2JDU D2»wfcB# &ft,£„ 
[00 3 7] FIFO>*!)6 2<OHl*Ql, Q2|±, -fe 
l/^6 3T', 2 tf y M^iStfl tTy hlcM^ix, -fe 
U^^6 3^bttS*$tv5o >fe*5. -feU^^6 3l4, -> 
7hl/^?f^LTfcJ:V\ 

[0038] r«D±5 ic^dKoffinfie}1B{fe»a»S 1 

SRAMl 6t'?-ft*&a»i^H-CV^5lHl857 < — ^Sr 
®^SIU8& 1 1 &<8j£-t-5F P GAl£*«i&A//£tt 

«j^5feropt^ni*m^2S:tT5ro-e, waw*^ 

[0 0 3 9] W&timi2}1& 1 1 ^«fifei-5F P G 

a \z.m% A/^ciHitSx-^ comm. t wvimiMSk 2 i: <o 

UfclHlSlx— ^SrROMl 5 A^Kfrlii U S R AM 1 6 



(5) 



-e\ ^Kft^JMKVfe&S&B 1 &5£*>±»f 3 r t 
[0 0 4 0] [#ia] 

IE*- Kiatg^STiSfElt bfcftdia»f^^— KW^S K J: 10 

it ate j: o mm ufcttriEBWiaAiiHB^WRcrt; tfc 

WE»ff*— KfcSrifcKEU tt«E»*fcS<S#*MB*'- 

10 0 4 1] <#IW12) WIS*— K*UB3«H:. F 20. 
P G A (Field Progra mm able G a 
to" Array) -efcailfcfeWI&fc-fSf+BflllB: 

[0042] MWE* 3 ) VfettAMfr & A* $ tt 

«fc§WJIg IB*— K«BBXa-eR3K $ Kfc j|frfB» 

as*— k t » mwmmimnmz ± o tww ufc^da® 30 

[0 0 4 3] 

tt^e- KiSrtbtfcU tttM&JftfcafrtffrWIS**- ME« 40 



#&H¥l 1-317887 
8 

[03] EUroSRAM^^U -vy^Sr^i-BI 
[04] El2OR0M(0^^-y •^'yT'Sr^-fEl 
[05] 02<OCPU»CJ:S«! ! SoDi5ftnSr^i - 7a-5 : - 

[06] H5o;*7y7 r S3£til?£&ftHMB«>flkB& 

[0 7] 05<O^ry7 , S 5tr*3»t5^ y-fe— 2?^5s03 
— 

[08] H5©*MfcJ:DE*^— *##*&*ft-C3fc 
F P G A-C«rit *ftfcW««Blia<6o— W«r* 

[09] 08O&i:fi3y*&tJ<!g2 1 ?'ay*T?35£"t- 
5^*|W^**1«F IFO@llS«!WW-3*UBRI 
[010] 0 8C^iyB^M^2^nj/«M 
i~ 5 S:ISS"t" 5 2 <D F' I FOISlS*lMH-*lMi 

0 

[0 1 1.1 01 0(OF I FOm^OD^S-fS-g-W^-f X^iT 

[012] ^jtEwpf^aasaom 1 roifi^jsr^-ng 



10 1 3 1 t£^niiwi^goi 2 <offis&m*^-rm 



1 1-w^asiHi^ 
i 2 -a(t#— h 

1 3-I/FS8 

1 4— CPU 

1 5— ROM 

1 6— SRAM 
1 7- ■s<y 1 r ]) 

1 8 —r >f 3 ^ h a — 7 

1 9--x— 

2 0-B*»» 



[01] 



T 7 " 



«fBH¥1 1-317887 



[02] 



3 



'A 



'A 



13 



1/FSS 



IS 



19 M- 



CPU 







ROM 




SRAM 









7/ >^xnr 

12 Myf'J 



20 



103] 



[E14] 



16 



21 



|1§ 



MRU 



,13 



[05] 



[06] 



.si 




^7 

31 



52 



10 7] 




[El 8] 
« 43 



mm 



41 



(7) 



WHWl 1 



[13 9 1 



Sl s j m.l<4/t-f h (263 KB) j 

\± u 




mi o] 



61 



J. , ^1 



60 



63 




Doul 



1] 



<*2 



Din d0|dl|dl|d3|d4 


ds|d6|d7|d8 


-1 




Oq d0| (U | d2 d3 


44 d5 |d£ |d7 








<8|d4 


d5| dfi 


d7 dH 


Dl | | doj dl| d2 









Qi 
Q2 



dl d3 



d5 d7 d9 



dO | dl | d4 | d6~~[~ 



dS 



Dout 



dO | dl | d2 |d3 | 04 | d5 | d6 |d7 |d& 



(8) 1-31 7887 



imi 2] 



^102 




1 r 












104 



108 



109 



VF65 



CPU 



flirt 



7 

106 



107 



13] 



lit 



, HQ 



II- 



am. 



109 



1 



ROM 



/ 112 



107 



7 



r 



CPU 



106 



